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By 

Rober t E. 3 e r g s t r o m , John W. Fos ter , Lidia F. 
and Wayne A. P r y o r 

ABSTRACT 

Groundwater poss ib i l i t ies for domes t i c , municipal , and indus 
t r i a l suppl ies in no r theas t e rn I l l ino i s range fronn poor to excel lent . 
This r e p o r t s u m m a r i z e s the geologic conditions controll ing the 
avai labi l i ty of groundwater and sugges t s ways to obtain it under the 
prevai l ing condit ions. Maps a r e p r e sen t ed which show: 1) ground
water poss ib i l i t i e s from sand and g rave l deposi ts , 2) groundwater 
poss ib i l i t i es in shallow bedrock, and 3) depth to the Galesville 
sands tone , the pr incipal wate r -y ie ld ing formation for indust r ia l and 
municipal groundwater in n o r t h e a s t e r n I l l ino is . 

INTRODUCTION 

Water that occurs in the ea r th and that is tapped with varying s u c c e s s by 
farm, munic ipa l , and indust r ia l wells i s one of our most valuable na tura l r e 
s o u r c e s . I n some a r e a s it is read i ly avai lable for all pu rposes - from small 
donnestic supplies to g tea t indus t r ia l or municipal supplies - whereas in other 
a reas even a l i t t le groundwater is difficult to obtain in we l l s . 

The bas ic conditions that cont ro l the availabil i ty of water in tiie ear th 
(groundwater) a r e na tu ra l and fixed. Skillful well design, const ruct ion, and 
management a r e ex t r eme ly impor tan t f ac to r s in obtaining sa t i s fac tory amounts 
of groundwater , but these fac tors apply at any potential well site only if natu
ral geologic conditions favor the type of supply des i red . F o r example, even 
the m o s t e l abora te and careful well cons t ruc t ion does not obtain a groundwater 
supply for a l a rge ci ty at a site where a l l the ear th format ions to g rea t depths 
are dense , tight m a t e r i a l s which do not allow water to flow into the wel l . 

N o r t h e a s t e r n I l l ino i s has geologic conditions that make it one of the most 
favorabl« a r e a s in the State for obtaining groundwater . F a r m supplies from 
shallow s o u r c e s a r e readi ly available in much of the a r e a . Municipal and in
dus t r ia l suppl ies a r e widely avai lable f rom deep sources and are jilso locally 
available f rom shallow s o u r c e s . 

The purpose of this r epo r t is to provide genera l information on the avai l 
ability of groundwater in nine coxinties: Cook, DuPage, Grundy, Kane, Kanka-
^•ee, Kendal l , (La^e) McHenry, and WiU. Th i s region has an a r e a of some 5000 
square mi l e s and a population of over 5,250,000, I t includes densely populated 
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and indust r ia l ized sec t ions , such as Cook C"""''y, and s p a r s e l y populateH ' 
cul tural d i s t r i c t s . Evaluation of the groundwater possibi l i t ies within the 
gion, t he re fo re , has taken into cons idera t ion both domestic and la rge-a ;a i 
demands . 

This r epor t is based on a study of the nine counties by six members 
of U« 

Groundwater Division of the I l l inois State Geoloeical Survev: Robert "' t> 
Strom, Merlvn 3 . Buhle, John W. Fos te r , James E. Hackett, Wayne A PT,. 
and Lidia F. Selkregg. I t is the second of a s e r i e s p repa red to a s s i s t in 
supply improvement on the f a rms of Illinois.* The Geological Survey is 

On 

crat ing in this p r o g r a m with the extension se rv i ces of the Agr icu l tura l rj^l 
neering Departme.T:, Univers i ty of I l l inois . The region covered here is j ^ ^ . . 
cul tural Extension Di s t r i c t 1, e a s t e r n pa r t . We hope this r e p o r t will i^nti 
the g e n e r a l understanding of groundwater occurrence and a s s i s t in the aro. 
cu remen i of suitable groundwater suppl ies . 

The authors a r e happy to acknowledge the generous a s s i s t a n c e g ives ' ^ 
this study by many dri l l ing c o n t r a c t o r s of nor theas te rn Il l inois and by rnei^ 
bers of the State Water Survey, par t icvdar ly W. B . Millis of Chicago. _• ";-V 

GEOLOGY OF TKE REGION ' ^ 

The main fea tures of the n o r t h e a s t e r n Illinois lanQScape were develop^ 
during the geologically recen t pas t , when grea t continental g lac ie r s covered 
much of nor thern United S ta tes . F rom cen te r s of snow accumulat ion in Cjsiii. 
these va s t ice sheets advanced southward, as well as in o ther directions.^.^Xiq 
sc raped the land surface over which they moved, picked up and transported 
rock d e b r i s , and deposited most of the debr i s at the melt ing outer borderi ĉ  
the j c e . ^jj: 

The glacial depos i t s , called drif t , form an i r r egu la r surface blankettioj 
cove r s the solid layered bedrock in n o r t h e a s t e r n I l l ino i s . In excavationjp^ 
such as q u a r r i e s and road cu t s , and in deeply eroded s t r e a m val leys, the iz'-l: 
mant le has been removed and the underlying bedrock exposed . In n^ost of tii 
a r ea d r i l l ing pene t ra tes varying th icknesses of unconsolidated glacial miUry. 
before s t r ik ing bedrock. Not only the deposi ts themselves but the form of 
some of the deposi ts were produced by glacial p r o c e s s e s . F o r example, tie 
p rominen t r idges that p a r a l l e l Lake Michigan in McKenry, ^^!ke} Kane, Cocit. 
D u p a g e , and Will counties a r e thick accumulat ions of mixed clay, silt, laaJ, 
peDoles, and boulders_heaped_up. along the front of a mel t ing g lac ie r . Then 
r idges a r e ' c a l l ed m o r a i n e s . Cook, Grundy, and Kankakee counties contain 
wide flat a r e a s which were the s i t e s of shallow glacial l a k e s . Some vallejt" 
n o r t h e a s t e r n Illinois have broad sand and grave l flats which were built tip Vj 
la rge s t r e a m s fed by the melt ing g l a c i e r s . ^ 

Because the grea t glaciat ions of the Ice Age occur red quite recently io 
geologic t ime , the landscape of n o r t h e a s t e r n Ulinois is ac tua l ly fairly youn| 
An o lder landscane - ca rved in the bedrock largely before the glaciers â  

• ..i^i 
* The f i r s t r epor t . Water Wells for Fa rm Supply in C e n t r a l and Easternll ' ' 
nois , by John W. Foster and Lidia F . Selkregg. has been i s sued by the Hlic* 
State Geological Survey as C i r c u l a r 192, and is available free of charge U< \̂ 
the Survey in Urbana. !A 
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•he a r e a - would b e found if t h e m a n t l e of d r i f t w e r e s t r i p p e d a w a y . D e -

...tc i t s b u n a .rjppnf UE M'riThJ^ocally a t t a i n a t h i c k n e s s ot 

•7-7X1 nundreci i e c t , t h e b e d r o c k s u r f a c e i s no t e n t i r e l y b e y o n c our r a n g e of 
-^^;^. T h o u s a n d s of w a t e r w e l l s d r i l l e d t h r o u g h the g l a c i a l d r i f t in to the b e d -

• o rov ide d e t a i l e d i n f o r m a t i o n on the b e d r o c k t o p o g r a p h y . T h e b e d r o c k 
- • i ce h a s h i l l s and v a l l e y s j u s t a s the l and s u r f a c e d o e s . S o m e s u r f a c e 
;i.-s-s c o i n c i d e wi th v a l l e y s in t h e b e d r o c k , b u t i n a r e a s 01 v e r y th ick d r i f t 

s c ' f s c e and b u r i e d v a l l e y s m a y no t c o r r e s p o n d . 
Ir, c o n t r a s t to t h e c o m p l e x , h e t e r o g e n e o u s g l a c i a l d e p o s i t s , the b e d r o c k 

- — a t i o ^ s p r e s e n t a m o r e o r d e r l y p i c t u r e . T h e y c o n s i s t of l a y e r s o: l i m e -
s h a l e , and s a n d s t o n e a r r a n g e d one upon the o t h e r l i ke the p a g e s of a 

rr .rk book. Al though t h e y a r e f i r m , d e n s e r o c k s now, t hey w e r e o r i g i n a l l y de 
posited as l o o s e s e d i m e n t s in s h a l l o w s e a s which i n v a d e d the c o n t i n e n t . T h e y 

-e bu r i ed and .ha rdened i n t o s o l i d r o c k d u r i n g the s e v e r a l h u n d r e d nr.illion 
. . j -s a f t e r the s e a s h a d r e t r e a t e d f r o m n o r t h e a s t e r n I l l i n o i s . T h e r o c k s w e r e 
1,^.- se-ntly t i l t ed f r o m t h e i r o r i g i n a l h o r i z o n a l p o s i t i o n , s o t h a t t oday t h e y dip 

• ou theas tward 10 to 15 f e e t p e r m i l e . T h e t i l t e d b e d s a r e cut b y the e r o s i o n 
• i.-iace b e n e a t h the g l a c i a l d r i f t , p r o d u c i n g r u d e l y p a r a l l e l b e l t s tha t t r e n d a p -
••-oximately n o r t h - s o u t h . In M c H e n r y , L a k e , C o o k , D u P a g e , Wi l l , and K a n k a -
..•c c o u n t i e s , a l i m e s t o n e - l i k e r o c k , c a l l e d d o l o m i t e , u n d e r l i e s the g l a c i a l 
:r::i . w h e r e a s to the w e s t b a n d s of o l d e r s h a l e and s a n d s t o n e l i e d i r e c t l y b e -
:.,j[h the d r i f t . 

Benea th the 3000 o r 4000^fe&t of l a y e r e d r o c k s i s a n c i e n t cry3ta11inp_ r^f'"• 
r m s the b a s e m e n t . T h e c r y s t a l l i n e r o c k i s m a i n l y g r a n i t e as shown •.icr. 10: 

iccav 
Dak 

e r y a e e p w e l l s in I l l i n o i s . C r y s t a l l i n e b a s e m e n t r o c k i s at the s u r -
in the St. F r a n c o i s M o u n t a i n s of M i s s o u r i and the B l a c k Hi l l s 01 

Ota w h e r e t h e r e h a s b e e n m a r k e d uol i f t and d e e o e r o s i o n of the o v e r -
s t r a t i f i e d r o c k . 

W A T E R IN T H E E A R T H 

Water tha t o c c u r s in the g r o u n d and c o m e s to the s u r f a c e in s p r i n g s and 
^••Us has long b e e n r e g a r d e d a s s o m e w h a t m y s t e r i o u s . The d e t a i l s of i t s o c -

s o u r c e , q u a n t i t y , q u a l i t y , t e m p e r a t u r e , p r e s s u r e , and m o v e m e n t a r e 
but the g e n e r a l p r i n c i p l e s p e r t a i n i n g to g r o u n d w a t e r a r e r e l a t i v e l y 

ind w e l l u n d e r s t o o d . 
Water fa l l ing on o r f lowing o v e r the g r o u n d s e e p s t h r o u g h o p e n i n g s b e -

•>n loose p a r t i c l e s of t h e s o i l and p e r c o l a t e s d o w n w a r d . B e l o w a c e r t a i n 

o p e n i n g s in t h e l o o s e s u r f a c e m a t e r i a l ( s u c h a s g l a c i a l d r i f t ) a;Qd in 
lying b e d r o c k a r e f i l l ed wi th w a t e r . T h i s w a t e r o c c u r s in p o r e s b e -

r cnce . 

:i'.nlc ar 

iilr, all 
!r.derl\ 

" g r a 
• ' •tlly in 

J'lilr.nish 
I rve 

posit) 
••"IJS, 
••• the 
•i. and 

ins and in r o c k c r e v i c e s , and no t i n s t r e a m s o r l a k e s {excep t on ly 
i i r n e s t o n e c a v e s ) . B e c a u s e r a i n f a l l c o n t i n u a l l y c o n t r i b u t e s to o r 

e s the supp ly , g r o u n d w a t e r i s a r e n e w a b l e r e s o u r c e . 
u p p e r s u r f a c e of t h e w a t e r - s a t u r a t e d z o n e i s c a l l e d the w a t e r t a b l e . 
on i s shown by t h e d e p t h a t w h i c h w a t e r s t a n d s in s h a l l o w w e l l s , 
and e x c a v a t i o n s . I t r o u g h l y p a r a l l e l s the s u r f a c e t o p o g r a p h y , r i s i n g 

u p l a n d s and i n t e r s e c t i n g the g r o u n d s u r f a c e a long p e r e n n i a l s t r e a m s , 
s w a m p s . 

I 
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rtater : r o m the s a t u r a t e d zone is not ever>-wnere a v a i l a b l e for -x-i:--" c 
by w e l l s , a s t h i s is c o n t r o l l e d by the d e t a i l s c : the l oca l seoiot^v. .-. b*-- .-
rr.ay con ta i . i a l a r g e v o l u m e of w a t e r p e r c u b i c foot but hold the - - a t e r so '•'"- "̂  
t h a t a we l l d r i l l e d in to it m a y be " d r y . " On the o t h e r hand , a bed of oea — * ^ 
m a y c o n t a i n l e s s w a t e r p e r c u b i c foot t han the c l ay , but the w a t e r in the z - ' " ' ^ 
i s not he ld and c a n m.ove qu i te r e a d i l y b e t w e e . i the g r a i n s and i n t o a wel l "-. ^ -^ 
As the wel l i s p u m p e d , m o r e w a t e r f lows in . • " " ^ i ' 

T h e p r o b l e m i n v o l v e d in o b t a i n i n g a g r o u n d w a t e r supp ly , t h e r e f o r e , i s * ^ ^ ' 
s t r i k e a " f o r m a t i o n " t ha t wi l l t r a n s m . i t i t s w a t e r to the -jveil b o r e . Mos t C^-JI'LT i 
w e l l s tha t a r e " d r y " a r e u n s u c c e s s f u l not b e c a u s e of l ack cf w a t e r in the re" ' 
but b e c a u s e w a t e r - y i e l d i n g ( p e r m e a b l e ) f o r m a t i o n s a r e not p r e s e n t . 

A s p e c i a l w o r d shou ld be s a i d about the geo logy of a r t e s i a n w e l l s , f f ^ z ^ 
tha t o c c u r s in Sonne of the d e e p p e r m e a b l e s a n d s t o n e f o r m a t i o n s underi-,-i--"~^ 
n o r t h e a s t e r n I l l i n o i s c o m e s f r o m r a i n f a l l , which e n t e r s t h e s e r o c k s soms^'ciT 
t a n c e a w a y , w h e r e t h e y a r e c l o s e to the s u r f a c e . B e c a u s e r e l a t i v e i v w£:-r£5q 

tiz.-.t l o r m a t i o n s o c c u r above the d e e n s a n d s t o n e s n o r m e a s t e : T n- ..y^ nois, t i ; 
water in tne deep oeds behaves somewhat dinerenuiy : rom that in beds at s: 
lower depths . I t is under na tura l p r e s s u r e a_'--d therefore mav r i s e aeve r i r 
hundred feet in a well that pene t ra tes a deep sandstone. We call these weELs^ 
a r t e s i an wel ls . In the days before the water from the deep sandstones -wai^^' 
heavily exploited by indus t r ies and c i t ies , some a r t e s i an wells flowed withouf .̂ 
pumping. ^ ^ 

WATER-YIELDING FORXLATIONS - - ^ 
. , V S ^ 

i n e most impor tan t water -y ie la ing ceposi ts in Lie glacial drift above •^' ' 
bedrock a re beds of clean, loose sand and grave l . They rang- f rom thizToLs 
continuous s t reaks to extensive beds tens of feet ' thick. Dri l led wells aJe~> 
usually productive where the sand and grave l is a few fee: or m o r e t h i c k ~ ^ 5 ^ 
wa te r -bea r ing . Where only thin s t r eaks of sand ar.d gravel a r e p resen t IIT^^SJ? 

other-A-ise tight g lac ia l drift, la rge-diam.eter dug wells are genera l ly the ^ ^ ^ 
way of obtaining groundwater f rom the shallow drift . ' " " " " ^ ^ ^ 

The grain size ( texture) of sand and gravel deposi ts is e x t r e m e l y impor-' 
tant in de te rmining the i r water-yie lding p r o p e r t i e s . Good water-NTelding "Vibcj 
a re c o a r s e r than sugar and nea r ly all the g ra ins a re the same s i z e . The pe'f̂  
centage of clay aind silt in sand and gravel deposi ts should be low becaus^ ' t i i i 
fine m a t e r i a l occupies the spaces between the l a r g e r grains and slows water 
movement . Few na tu ra l deposi ts have the uniform coarse t ex tu res that a r e ^ 
ideal; however, a skillful dri l l ing cont rac tor , famil iar witji sand and gravel".^ 
well const ruct ion, can by proper design and development often make a s a t i s " 
fac tory well in format ions that a r e f ine-grained or not uniformly sor ted , o?-"-
format ions that contain some c lay and si l t . ' ^ ^ 

Much of the bedrock beneath the glacial drift in no r thea s t e rn I l l inois is'i ' 
l ime s tone- l ike rock called dolomi te . Groundwater in l imestone and dolomit: 
occur s in f r a c t u r e s and in channels d issolvedjoutof the rock. The success c: 
a water well d r i l l ed in l imestone or dolomite, the re fore , depends upon the v?e-
bore actually penet ra t ing water - f i l led joints and channels . •'i'*^ 

The thick dolomite in much of no r theas t e rn I l l inois ia well c rev iced ana' 
f racturFd, pa r t i cu l a r l y in th£ upper part^?j3_that_ it is an impor tan t source of 
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groundwater^ The dolomite is espec ia l ly good for groundwater at the many 
Dlaces where it is over la in by drift containing substantial sand aj:id gravel d e 
posi ts . On the other hand, where the drift is tight and non-water -y ie ld ing , the 
•.^iderlying dolomite is a l so commonly "tight." Some dr i l l ing con t rac to rs sub- ~ 
stantially improve the pe r fo rmance of l imestone and dolomite wells in the a rea 
oy enlarging existing jo in ts and channels with hydrochlor ic acid, which d i s 
solves par t of the rock with which it comes in contact. 

Another impo_r_tant wate r -y ie ld ing rock of no r theas t e rn I l l inois is sand
stone. I t occurs at a depth of s eve ra l hundred feet and more throughout the 
area". In southwestern Kendall Coimty an important water-yielding sandstone 
iTes .iust beneath the g lac ia l drift . 

Water occur s in sandstone between the sand gra ins , jus t as it does in 
ioose sand depos i t s . T h e r e f o r e , the s ize and uniformity of the grains is ex
t remely impor tan t . Sandstone also contains variable amounts of cement , 
•-•;-.:ch binds the grains toge ther . The amount of cement is another factor that 
a;:£Cts the water yield. Tight ly cemented sandstones a r e not good format ions 
: :r water unless they a r e well jointed or fractured, like l imes tones . 

The deep_ sandstones of n o r t h e a s t e r n I l l inois - the Galesvil le sandstone 
;r. par t icular - and the shal lower St. P e t e r sandstone a re good groundwater 
sources because they a r e uniform in texture and loosely cemented. L e s s sa t 
isfactory for groundwater a r e the f ine-gra ined tightly cemented n e a r - s u r f a c e 
ia.-.dstones of the Pennsylvanian s y s t e m ("Coal Measu re s " ) in Grundy County. 
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POSSIBILITIES FOR WELLS IN SAND AND GRAVEL 

• * T * -

Bes t poss ib i l i t ies for the occurrence of wa te r -bea r ing 
sand and gravel within the glacial dr i f t . Groundwater for 
domest ic and f a rm supply general ly is obtainable in this 
a rea from s m a l l - d i a m e t e r dril led wells completed in sand 
and g rave l . The wells range in depth from 35 to over 200 
feet, depending upon depth of water-yielding format ion . 
Poss ib i l i t ies for munic ipa l or indust r ia l wells com.tsleted 
above bedrock a r e good to excellent, althougjh some test 
dr i l l ing probably is n e c e s s a r y to locate the bes t formation 
and site for the cons t ruc t ion of a h igh-capaci iv wel l . 

^ 

F a i r to good poss ib i l i t i e s for the occu r rence of wa te r - - ^ 
bear ing sand and g rave l within the glacial d:,-iit. Ground- ^^• 
water for domest ic and farm supply is obtainable locally ' " ^ 
in this a rea from snnal l -d iameter dri l led wells in sand anH ^ g 
g rave l . The weUs range in depth from 35 to about 100 feet. "5-= 
Water-yielding sand and gravel probably is absent at many ' ^ f 
locat ions , so wells genera l ly a re dr i l led through the glacial ^ ^ 
drift into bedrock. Poss ib i l i t i e s for municipal or indust r ia l ^ j ^ 
wells a re poor to f a i r . Extensive test drilLiag is likely to " ?£ 

•be n e c e s s a r y to loca te deposi ts suitable for the cons t ruc t ion ' ^^ 
of h igh-capaci ty wel l s in sand and gravel . Most h igh-capac i tT^ 
wells oenetra te a bedrock aauifer . 

P o o r e s t poss ib i l i t i e s for the occur rence of w a t e r - b e a r m r ifc 
sand and gravel within the glacial drift . M.ost wells obtaia"^^^' 
groundwater f rom bedrock below the glacia.l dr i f t . Death to^^-^ 
bedrock genera l ly i s l e s s than 50 feet. Shallow sands along'^<i^ 
the r i v e r s a re sui table locally for domestic and fa rm wells,' 
but widespread thick sand and gravel beds gene ra l lv a r e ab-'' 
sent . 

• ^ 
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P O S S m i L I T I E S F O R W E L L S IN U P P E R B E D R O C K FOR.VL^TIONS 

r. 

•"^, 

Dolomite l ies d i rec t ly beneath the glacial drift and 
yields groundwater at most locations through open c rev 
ices and channe ls . Most farm and domest ic wells ob
taining water from dolomite pene t ra te the rock 15 to 75 
feet, depending upon the number and charac te r of the 
wate r -y ie ld ing c r acks . Indus t r ia l and m.unicipal wells 
obtaining groundwater from dolomite general ly penetrate 
50 to 250 feet . 

Dolomiite l ies d i rec t ly beneath the glacial drift and 
genera l ly has be t t e r - than -ave rage water-N-ielding poten
t ia l because of abundance of c r e v i c e s and char-nels. 

Dolomite l ies d i rec t ly beneath the glacial drift, but 
genera l ly has l e s s - t h a n - a v e r a g e wate r -y ie ld ins ?ote.-.:ial. 

Shale or shaly dolomite bedrock is commonly found 
d i rec t ly beneath the glacial dr i f t . In some areas south 
of T. 38 N., it is n e c e s s a r y that wells in bedrock exts.-.d 
through 60 feet or more of non-water -y ie ld ing shale to 
pene t ra te water -y ie ld ing dolomite below. North of T.37 
N., p a r t i c u l a r l y in Kane County, much dolomite is in te r -
bedded with the shale and may yield groundwater f r o -
open c r a c k s . 

Water-\- ieiding St. P e t e r sandstone lies directl-.- be
neath the g lac ia l drift and is suitable for sma l l -d iamete r 
dr i l led we l l s . 

Shale bedrock, genera l ly 35 to 100 feet thick. Lies 
d i r ec t ly beneath the glacial drif t . Most dril led wells 
pene t ra t e through non-water -y ie ld ing shale into water 
bear ing sandstone below. 

Pennsylvanian ("Coal M e a s u r e s " ) bedrock lies d i 
rec t ly beneath the glacial drif t . The formations are 
mos t ly non-water -y ie ld ing sha l e s , but sandstone beds 
occur local ly (as around Verona, Carbon HiU, B r a c e -
vi l le , Ga rdne r , and South Wilmington) and are suitable 
for domes t i c and fa rm wel ls . Conditions in these rocks 
genera l ly a r e unfavorable for h igh-capaci ty wells . 

D e s P l a i n e s faulted a r e a . Bedrock formations are 
broken and displaced, so the usual sequence of fo rma
tions r a r e l y is found. Upper bedrock general ly consis ts 
of tight shale more than 400 feet thick in some p laces . 
T he r e a r e poss ib i l i t ies of h igh-capac i ty wells in deep 
Bandstone, but shallow sand and gravel should be in
ves t iga ted f i r s t . 

xJv i " 
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DEPTHS TO TOP OF THE GALESVILLE SANDSTONE 

The G_a.ies\-ille sandstone extends throughout 
no r thea s t e rn I l l inois . Its average thici'tness is 
approximate ly 135 to 160 feet . Like other bed
rock format ions in the region, the sandstone dit3s 
southeas tward . Its depth i n c r e a s e s from about 
600 feet in wes te rn Kendall County to over 2200 
feet in sou theas te rn Kankakee County. 

Hundreds of industr ia l and municipal water 
wells obtain water from the Galesvil le sandstone 
cons idered the best bedrock aquifer in Illinois 
because of its consistent permeabi l i ty a^d thick
n e s s . Many deep wells also obtain pa r t of the i r 
yield from the shallower St. P e t e r sandstone and 
Trem.peauleau dolomite and from the deene r Mt. 
Simon sands tone . To the south, the groundwater 
poss ib i l i t i es of the Galesville sandstone a r e con
t ro l led by water quality, which beco:.Ties poore r 
with depth, pa r t i cu la r ly south ofthe Il l inois River 
and in Kankakee and southern Will count ies . 
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. '-0-
COOK COUNTY ' - ' 

^ ^ Groundwater poss ib i l i t i e s in sand and g rave l beds in Cook County are best 
in the upland a r e a s in the nor thwes tern , sou th -cen t r a l , and southern pa r t s of—-. 
the 'ccunty. These water-yie lding deposi ts a re pr inc ipa l ly sand zind fine to~WJE-
coarse gravel , which a r e in some o laces as much as 100 feet thick. Thev oc."^ 
cur mainly :n the.Jower half of the glacial drift . Best poss ib i l i t i e s for i n d u s ^ 
t r i a l s-nd m.unicipal supplies of water in sand and grave l a r e near Elgin, 3 art'J* 
lett . .a.riinston Heights , and Or land P a r k ; a lso local ly e l s e w h e r e . i j ^ E 

in cen t ra l Cook County and along the Des P la ines River southwest of S u S ? 
mit, t.ie glacial drift is thin and sand and gravel deposi ts a r e correspondingly^ 
thin cr a re absent . Here shallow sand deposi ts a re mainly f ine-grained or 
silty, and v-.rtualiy all dr i l led wells pene t ra te solid bedrock for groundwater^ 
suppl ies . 

The Chicago P la in l ies general ly eas t of Komewood, Oak F o r e s t , Ever, 
green P a r k , Jus t i ce , LaGrange , Bellwood, Ni les , and Nor th i ie ld . This low. 
land is under la in by s i l t s and clays deposi ted on the floor of ancient Lake Chi^ 
cago. Wate r -bear ing sands are ex t r emely s c a r c e in the lake beds . The BUT'. 
face of the Chicago P la in is marked with m o r e - o r - l e s s continuous ancient 
beach r idges and spi ts of clean sand, for example , the Glenwood Beach nir i '^ 
ning southeastward f rom Glenwood and the Wilmette spit fanning south-south, 
westward from Wilmet te . The sands of these fea tures a r e genera l ly too thin-
to be suitable for water wel ls , but local ly the sands extend to depths of 25 to^ 
30 feet 3Jii a re wa te r -bea r ing in the lower pa r t . A n a r r o w band of beach s; 
along the presen t Lake Michigan shore yields groundwater to sand-point -m 
in sca t te red p l a c e s . 

The_common source , of groundwater for domes t ic wells in Cook County i j | 
in the upper pa r t of the .dpl_omitic bedrock , lying immedia te ly below the drift 
Beneath the s i l t s and c lays of the Chicago P la in in the e a s t e r n p a r t of Cookj 
County, the dolomit ic bedrock is re la t ive ly tight and local ly not wa te r -y ie 
Areas where the shallow dolomite is p a r t i c u l a r l y favorable for water well 
a re in the wes t e rn half of T. 35 N., R. 14 E. , nea r Chicago Heights , and in par 
of T:5. 38 and 39 N. , R. 12 E. , near LaGrange . 

Cook County is under la in by deeply bur ied sandstone, a re l iab le source 
rrvunicipai and i n d u s t r i a l water supp l ies . The Galesvi l le sandstone ranges""" 
depth from 1000 feet in nor thwes te rn Cook County to 1800 feet in the extremi 
southeas te rn pa r t . Most municipal and major ind-ustrial wa te r supplies in the-
couxLty a re obtained f rom this aquifer . 

In nor th~cent ra l Cook County, in the vicini ty of Des P l a i n e s , bedrock fa 
mations have been s eve re ly broken and d isp laced , or faulted (fig. 3). Unco: 
mor ly grea t th i cknesses of shale a r e encountered local ly within the Des PlJjg^' 
faulted a r e a , and dolomite formations may be thin or absen t . Groundwater po' 
sibil i t ies in dolomite a r e therefore poore r h e r e than they a r e in most of CooC: 
County. 

DUPAGE COUNTY 

Thick glacial drift containing wa te r -y ie ld ing sand and g rave l deposi 
lief the dolomite in DuPage County. The mos t favorable a r e a s for sand ai>i 
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.ravel wells a re north of Napervi l le . Within this a rea , good to excellent dom.es-
!TC wells probably can be made in the drif t . Aside from dotnest ic supplies, it 

Toears that water-yie lding sand and gravel depos i t s worth indust r ia l and mu-
..•cioal cons idera t ion might be found by tes t ing . Along the Des Pla ines River , 
• lone the Eas t and West Branches of the DuPage River in T . 3 8 N., and at E l m -

"T^'-st the glacial drift is thin and genera l ly unfavorable for sand and gravel 

•ZtiTs. " 
Bedrock in the county offers excellent_DOsaibilitie3 for_ dom.estic, m'.inici-

oai, aî t̂  indus t r ia l water supplies. The dolomite beneath the drift contains 
jbonciantwater'^filled crevicesT Excel lent wells have been const ructed in the 
-oiomite at Lombard , Glen Ellyn, Villa P a r k , Wheaton, Napervi l le , and along 
:;-.c Des P la ines River . 

The deep sands tones , Galesvil le and Mt. Simon, are penet ra ted for indus
trial and munic ipa l groundwater suppl ies throughout the county. The top of the 
GAiesville is at depths of 1200 to 1400 feet; the top of the Mt. Simon is some 450 
;b 500 feet deepe r . 

G.RUNDY COUNTY 

Groundwater poss ib i l i t ies in sand and g rave l in Grundy County are best 
.lio.Tg the Ulinois River west of the mouth of Kankakee River . The wa te r -y i e ld 
ing ceoosi ts a re mainly medium to c o a r s e sand, with some fine gravel , l e s s 
'.;-.a.-. o5 feet deep in the bottomlands along the r i v e r . They a r e not confined to 
•.r-.c valley but extend southward for a mile or m o r e beneath the uplands along 
:ric valley-southwest of M o r r i s . At M o r r i s , the val ley flat south of the r iver ap -
ncars to have poss ib i l i t ies for indus t r i a l suppl ies of groundwater from sand and 
.ravel. 

On the uplands north and south of the I l l inois River, sand and gravel d e -
jjosits in the glacial drift a re sma l l , s ca t t e r ed , and shallow. Most dri l led wells 
jM-nctrate bedrock for groundwater suppl ies . Nor th , nor theas t , and east of 
.Morris, the most dependable groundwater sou rce for domest ic weDs is dolomite 
i.-.cl l imestone between depths of 75 and 225 feet . West and nor thwest of Mor r i s 
:r'.ust wells obtain water from the St. P e t e r sandstone at depths of 150 to 300 
: i - i - t . 

South of the Illinois River , the r e l a t ive ly t ight Pennsylvanian rocks unde r -
• :'• the glacial drif t . The pr incipal wa te r -y i e ld ing formations for domest ic wells 
iround Verona , Carbon Hill, B racev i l l e , Ga rdne r , and South Wilmington a r e 
'••L'tit sandstones l e s s than 150 feet f rom land sur face , though shallow s£Lnd and 
-•"ivel depos i t s a re p r e s e n t around Bracev i l l e and Coal City. A few h ighe r -
••pacity wells a r e completed in the dolomite below the Pennsylvanian or in the 

-••• Peter sandstone at a depth of over 600 feet . 

f-ANE COUNTY 

With the exception of the Fox R ive r Valley south of Elgin, where bedrock 
•" -xposed or very close to the su r f ace , Kane County contains thick glacial drift 
••• -^nich domest ic groundwater suppl ies from sand and gravel a r e readi ly ava i l -
'•'''•. Drift 200 feet and more thick i s widespread , par t icu la r ly along Marengo 
••''•Ee and to the eas t . It is probable that sand and gravel deposi ts suitable for 

*• '" ••i!>-.-^4!«-. T:..I.:V-^^; 

\ \T\ 

•XX 

* - • L, 

I 'M 
III I 

http://dom.es


I L L I N O I S S T . A T E G E O L O G I C . A L S U R V E Y 

some ind-us t r ia l s u p p l i e s a r e p r e s e n t . P a r t i a l l y b u r i e d b e d r o c k v a l l e y s in the 
:50uthern p a r t of the coiui ty c o n t a i n e s p e c i a l l y p r o m i s i n g sand and g r a v e l d e - ' t ' S 
p o s i t s , but t h e s e h a v e .lot b e e n t e s t e d beyond the r e q u i r e m e n t s for f a r m wella"*,t 

G r o u n d w a t e r a l s o is a v a i l a b l e f r o m d o l o m i t e b e l o w the g l a c i a l d r i f t . Ea«t*^ 
oi the F o x R i v e r t h i s d o l o m i t e i s we l l c r e v i c e d and i s a d e p e n d a b l e s o u r c e of^: 
g r o u r . d w a t e r . W e s t of the r i v e r t h e d o l o m i t e i s p a r t of a s h a l e and d o l o m i t e ' g ^ 
f o r m a t i o n ( M a q u o k e t a ) which i s g e n e r a l l y c a s e d or l i n e d in d e e p s a n d s t o n e v t l} . 
D o l o m i t e m a k e s up the m a i n p a r t of the M a q u o k e t a f o r m a t i o n in K a n e County*^^ 
h o w e v e r , and it i s an i m p o r t a n t g r o u n d w a t e r s o u r c e f o r f a r m s u p p l i e s . J < ^ ^ 

M a j o r g r o u n d w a t e r s u p p l i e s a r e a v a i l a b l e f r o m d e e p s a n d s t o n e s . The Tcp^|' 
o; the G a l e s v i l l e i s e n c o u n t e r e d a t d e p t h s r a n g i n g f r o m l e s s t h a n 1000 feet i i ^ i 
the n o r t h w e s t e r n c o r n e r of the c o u n t y to about 1300 f ee t a t A u r o r a . The St.-^> 
P e t e r s a n d s t o n e , which is l o c a l l y a s o u r c e of i n d u s t r i a l and m u n i c i p a l grountj?^-
w a t e r s u p p l i e s , a t t a i n s a t h i c k n e s s of 507 feet at G e n e v a and 305 fee t a t Batavii. 

K. i .NIL\KEE C O U N T Y 

V i r t u a l l y a l l w e l l s e a s t of K e r s c h e r ob ta in g r o u n d w a t e r f r o m open cracxT" 
and c r e v i c e s in dolom.i te t ha t l i e s j u s t b e n e a t h the g l a c i a l d r i f t . F a r m w e l l / ^ 
g e n e r a l l y p e n e t r a t e 25 to 75 f e e t i n t o s o l i d r o c k , w h e r e a s w e l l s of h i g h e r " c a ^ S 
p a c i t y m a y p e n e t r a t e the e n t i r e t h i c k n e s s of d o l o m i t e to d e p t h s of o v e r 250 f^ i 

T h r o u g h o u t a l a r g e a r e a in c e n t r a l K a n k a k e e C o u n t y , e x t e n d i n g f r o m Usico' 
Hill e a s t w a r d to Mom.ence and f r o m the Wil l C o u n t y l i n e s o u t h w a r d to A r o : 
P a r k , w a t e r - b e a r i n g sand and g r a v e l s u i t a b l e for d r i l l e d w e l l s i s s c a r c e . ' - v ^ 
the n e i g h b o r h o o d of the K a n k a k e e R i v e r e a s t o i K a n k a k e e , s h a l l o w s a n d s fo tSS 
l o c a l l y a r e s u i t a b l e for s a n d - p o i n t w e l l s . E l s e w h e r e in the c o u n t y the glaciai::r' 
dr i f t c o n t a i n s s c a t t e r e d w a t e r - b e a r i n g d e n o s i t s oi saoid and g r a v e l above"the 
b e d r o c k . 

C o n d i t i o n s a r e l e a s t f a v o r a b l e for good w e l l s n e a r the w e s t e r n edge cf tij 
coun ty , a s at R e d d i c k , w h e r e w a t e r - b e a r i n g s a n d s m a y be d i f f i cu l t to fine a ^ * 
w h e r e m o s t of t h e 100 feet o r m o r e of s h a l e d i r e c t l y be low t h e g l a c i a l d r i f t I r 
n o n - w a t e r - y i e l d i n g . '. ' i a i g 

D e e p w a t e r - b e a r i n g s a n d s t o n e o c c u r s t h r o u g h o u t K a n k a k e e C o u n t y . ' T h T j ^ 
tOD of the G a l e s v i l l e s a n d s t o n e i s a b o u t 1600 f e e t d e e n in t h e n o r t h w e s t , about 

• J-"3t 

Z200 fee t deet) in t h e s o u t h e a s t . W a t e r i n the G a l e s v i l l e a n d d e e n e r io rmic ics i 
m a y be of p o o r q u a l i t y , p a r t i c u l a r l y w h e r e the G a l e s v i l l e s a n d s t o n e i s deep t t " 
than abou t 1800 f e e t . 

K E N D A L L C O U N T Y 

D o m e s t i c a n d i z r m s u p p l i e s of g r o u n d w a t e r a r e l o c a l l y o b t a i n e d from i 
and g r a v e l b e d s t h r o u g h o u t m o s t of the c o u n t y . T h e p o o r e s t p o s s i b i l i t i e s wjg^ 
w a t e r - b e a r i n g s a n d and g r a v e l a r e a l o n g the F o x R i v e r , w h e r e b e d r o c k is e;j^' 
posed a t m a n y p l a c e s , and in the s o u t h e a s t e r n p a r t of t h e c o u n t y , particularljr, 
e a s t of L i s b o n , w h e r e the g l a c i a l d r i f t i s t h in and s a n d s a r e s c a r c e . The | ^ ^ | 
a r e a for p o s s i b l e h i g h - c a p a c i t y w e l l s i n s a n d and g r a v e l i s n o r t h w e s t of P l i ^ . j 
w h e r e the g l a c i a l d r i f t is g e n e r a l l y m o r e t h a n 75 f e e t t h i c k and w h e r e favor***' j 
sand and g r a v e l d e p o s i t s p r o b a b l y a r e p r e s e n t 
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Wells in bedrock beiow giaciai drift are numerous . T 
-ock varies marked ly in the county. In most a reas north and east of 
-•~d east of P la t tev i l l e , thick shale beds occur below the drift . The s 

e c.-~.aracter o; :.-.e 
York-.'iile 

snaie —.a-.-
-e non-water-yielding; therefore penetra t ion cf :25 to 500 feet i.ntc dolomite 
-leiow the shale is often n e c e s s a r y . South of Newark and west of Lisbon, :n the 
^lou-.hwestern p a r t of the county, wells general ly pene t ra te St, Pe t e r sandstone 
-••r-ctlv below the drift. This sandstone is suitable for domest ic and far—. 
•.<.ell5, and local ly for wells of r-igher capacity. E l sewhere in the co-,^".ty, dcLo-
—-te lies below glacial drift and yields groundwater from open cracks and 

,. re vies s. 
Deep wa te r -bea r ing sandstone occurs throughout the county, 

•I.'-, in the e x t r e m e west, the top of the Galesville sandstone is about 600 feet 
cee-3. Along the eas te rn edge oi the county the Galesvi l le sandstone i: 
3S 1300 feet. 

Near Millin; 

IS as ceeo 

LAKE COUNT NTY J 

Thick wa te r -bea r ing sand and grave l beds are widespread in western Lake 
CJ'cnt-/71>"a~rticularly west of Lake Villa, Round Lake, a.-id Lake Zurich, Here 
-.r.e eiacial drift is general ly over 200 feet thick. Fifty to 100 feet of w-ater-
;caring sand and gravel a re found locally and th icknesses of 20 feet a re ccm-
rr.or.. The depos i t s are suitable over wide a r ea s as f a rm and domest ic grcund-
•Aater sources and for indus t r i a l -munic ipa l wells at many p laces . Some w-ater-
vielding sand and gravel is l e ss than 50 feet beneath the surface, but other 
ceposits are as deep as 250 feet. 

In the e a s t e r n two-thi rds of the county, groundwater supolies can be cb-
tairied locally f rom sand and gravel , but the pos si'Dilitie s of finding very :a-/or-
ible deposits a r e general ly poore r than in the west . .-Jlong the Lake Michigan 
ar.ori;, shallow beach sands a r e poss ible water s o u r c e s . 

Dolomite that may -yield groundwater from open c racks and cre-vices lies 
c-.rsctly below the glacial drift throughout the count-/. Virtual ly all fa rm and 
co.-nestic wells dri l led below the drift obtain groundwater from the dolomite, 
penetrating it for 20 to 100 feet. Because of abundant open c r a c k s , the doio-
.T.iie IS cons idered a pa r t i cu l a r ly favorable water source for high-capaci ty 
"̂eU.-; in pa r t s of T s . 4 5 and 46 N., R.9 E . The dolomite is r epor ted to be poorly 

i.;reviced or " t ight" in a belt along the Lake Michigan sho re , which extends_w_est-
--I'd for three, to SfiViê n rn i les . Tlie' p'O^-sibilitx.eSTfprTiigh-capacity wells ir. trie 
noiomite a r e Jjoorest^in t h i s j e l t ^ ' 

Deep wa t e r -bea r ing sandstone occur s throughout Lake County. Depth to 
•^c top of the Galesvi l le sandstone ranges from about 1100 feet in the northwest 
•'0 i;-i50 feet in the southeast . 

•-iCKENRY COUNTY 

Groundwater poss ibi l i t ies in sand and gravel beds are good to excellent. 
-••it a reas for high-capaci ty wells in sand and g rave l a re in the eas t e rn par t , 
P'l r t icularly ea s t of Belden, Greenwood, Woodstock, C r y s t a l Lake, and Algon-
•.'•̂ 'n. In this a r e a the glacial drift that contains wa te r -y ie ld ing ceposi ts is 

j ! 

• 5:1 f fVar.d 

p t i : 
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g e n e r a l l y o v e r 175 fee t t h i ck . Sand and g r a v e l beds a r e l o c a l l y a s m u c h a s 
to 100 fee t t h i ck . Sand and g r a v e l s u i t a b l e a s farm, and d o m e s t i c w a t e r source^ 
a r e found in m a n y p l a c e s in the u p p e r 75 feet of d r i f t , bu t s o m e of the deposi ' t j* ' 
l ie a s d e e p a s 200 f e e t . --nyr^ 

In tne w e s t e r n t w o - t h i r d s of the coun ty , g r o u n d w a t e r s u p p l i e s c a n be ofa^^^ 
t a ined l o c a l l y f r o m s a n d and g r a v e l , but the p o s s i b i l i t i e s oi f ind ing v e r y f a v o ^ * 
ab le d e p o s i t s a r e g e n e r a l l y p o o r e r t h a n in the e a s t . In t h e s o u t h w e s t e r n c o r i ^ ' . 
oi the c o u n t y the d r i f t is l e s s t h a n 50 fee t t h i ck . . ^ n ? " 

Gro ' .mdwa te r g e n e r a l l y can be o b t a i n e d f r o m open c r a c k s and c r e v i c e s i iT^ 
d o l o m i t e that l i e s d i r e c t l y b e l o w the g l a c i a l d r i f t in m o s t of the c o u n t y . The"5& 
dolo. 'ni te is p a r t i c u l a r l y well c r e v i c e d a long the F o x R i v e r n o r t h of M c H e n r y ' ^ 
and p r o \ - i d e s an e x c e l l e n t g r o t i n d w a t e r s o u r c e . S h a l e b e d s a r e found be low t h e ^ 
d r i f t a_:ong the w e s t e r n edge of t h e c o u n t y and in T . 4 3 N . , R s . 5 and 6 E . 3 e ' - ^ 
c a u s e sha le i s g e n e r a l l y ' t i g h t and n o n - w a t e r - y i e i d i n g , i t i s often n e c e s s a r y to5? 
d r i l l i n to the under l -y ing d o l o m i t e . ri^iMt 

D e e p w a t e r - b e a r i n g s a n d s t o n e o c c u r s t h r o u g h o u t M c H e n r y C o u n t y . D e p t S ^ 
to the top of the G a l e s v i l l e s a n d s t o n e r a n g e s from, a b o u t 800 f ee t in the south '^* 
w e s t to abou t 1100 f ee t a long the e a s t e r n edge of the c o u n t y . 

W I L L C O U N T Y 

F a r m and d o m e s t i c s u p p l i e s of g r o u n d w a t e r in m o s t of Wil l C o u n t y a r e 6V 
t . i inab le with w e l l s 50 to 150 fee t d e e p . Many of t h e s e w e l l s o b t a i n groundwater 
f r o m .•sand and g r a v e l b e d s w i t h i n the g l a c i a l d r i f t . S o m e w e l l s n e n e t r a t e throtiii 
t.ne d r i t t and o b t a i n w a t e r i r o m o p e n c r a c k s and c r e v i c e s in d o l o m i t e . Along ta.» 
D e s P l a i n e s R i v e r and in e x t r e m e s o u t h e r n Will C o u n t y , the d o l o m i t e l i e s a t c r 
n e a r the s u r f a c e , s o w a t e r - y i e l d i n g s a n d s and g r a v e l s a r e s c a r c e . B e a t po»"^g-
s i b i l i t i e s for h i g h - c a p a c i t y w e l l s in s a n d and g r a v e l a r e i n p a r t s of T . 3 6 N.,'"IL 
II E . , a.r.d T . 3 4 N . , R. 14 E . , w h e r e the d z i i t i s g e n e r a l l y o v e r 100 f ee t t h i c ^ ^ ' 
smd w h e r e w i d e s p r e a d sand and g r a v e l b e d s a r e k n o v m . '• l̂ ] 

W e s t of the D u P a g e R i v e r and a l o n g the K a n k a k e e R i v e r i n s o u t h e r n Will 
C o u n t y , t h i c k s h a l e b e d s o c c u r b e l o w the g l a c i a l d r i f t a t m o s t p l a c e s . Wheror 
t h e s e s h a l e s a r e n o n - w a t e r - y i e l d i n g , w e l l s m u s t be d e e p e n e d t o p e n e t r a t e dole 
m i t e a t d e p t h s of 150 to 300 f e e t . Sou th of B r a i d w o o d , i n e x t r e m e s o u t h w e s t e n i 
Wil l C o u n t y , s a n d s t o n e b e d s of the P e n n s y l v a n i a n s y s t e m l i e b e n e a t h 10 to 5Q<|; 
f e e t of g l a c i a l d r i f t . T h e s e s a n d s t o n e s y ie ld w a t e r t o a n u m b e r of f a r m and ^ 
d o m e s t i c w e l l s , bu t t h e y a r e no t c o n s i d e r e d s u i t a b l e fo r h i g h - c a p a c i t y w e l l s ? ^ 

D e e p w a t e r - b e a r i n g s a n d s t o n e o c c u r s t h r o u g h o u t W i l l C o u n t y . Top_of_the'y 
G a l e s v i l l e s a n d s t o n e l i e s a t a d e o t h of abou t 1300 f e e t i n the n o r t h w e s t and \ ^ 
a b o u t 1900 f e e t i n the e x t r e m e s o u t h e a s t . W h e r e s a n d s t o n e l i e s d e e p e r thanj j j^ . 
1000 f e e t be low s e a le-vel, a s - i n s o u t h e a s t e r n Wil l C o u n t y , c o n s i d e r a t i o n shoul i 
be g i v e n to p o s s i b l e p o o r w a t e r q u a l i t y . 

PLANNING H I G H - C A P A C I T Y W E L L S 
• • • . . fg . 

I' 

M o s t a r e a s in n o r t h e a s t e r n I l l i n o i s a r e u n d e r l a i n b y one o r m o r e f o r m a - ^ ^ 
t i o n s f a v o r a b l e for the c o n s t r u c t i o n of h i g h - c a p a c i t y w a t e r w e l l s . T h e k e y t o ^ 
s u c c e s s f u l w e l l c o n s t r u c t i o n in t h e r e g i o n l i e s no t s o m u c h i n w h e r e the wel ls 
a r e l o c a t e d b u t how c a r e f u l l y t h e w e l l s a r e a d a p t e d to t h e g e o l o g y and hydrology* 
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T-rie bes t w e l l s a r e g e n e r a l l y those p l a n n e d on the b a s i s of a l l the g e o l o g i c and 
-vc ro log i c i n f o r m a t i o n t h a t i s o b t a i n a b l e . 

The fo l lowing log s h o w s the s e q u e n c e of f o r m a t i o n s tha t o c c u r ixnder m.ost 
,.• [rje r e g i o n . W e l l 1 of t h e A l u m i n u m C o m p a n y of A m e r i c a is m o r e o r l e s s 
•voical 01 d e e p s a n d s t o n e w e l l s . 

Aluminum C o m p a n y of A m e r i c a we l l 1 - W. P . M i l l e r A r t e s i a n Wei l C o . , 
d r i l l e r . 1947; S E 1/4 s e c . 17, T . 39 N . , R . 12 E . , Cook C o . ; S ta te Gieo-
i02:cal S u r v e y s a m p l e s e t 16355; s a m p l e s s t u d i e d in 1950. E s t . e l e v . : 
^ i l ft. C a s i n g s c h e d u l e : 16 inch Q.H. , 0-ZZ 1/2 ft.; 10 inch I .D. , C-500 
jr.; 8 inch I_D., 9 8 3 1 / 2 - 1 1 2 6 1/2 ft. H o l e d i a m e t e r : 18 i n c h e s , 0 -22 1/2 
;;.; .5 i n c h e s , ZZ 1 / 2 - 5 0 0 ft . ; 10 i n c h e s , 5 0 0 - 1 1 2 6 1/2 ft.; 8 i n c h e s . 
1126 1 /2 -1495 f t . S t a t i c w a t e r l e v e l : 361 ft . (1947) . 

T h i c k n e s s 

( fee t ) 

10 

190 

225 
185 

15 

133 
202 

30 
80 

D e p t h 
( f ee t ) 

10 

200 
245 

470 
655 
670 
303 

1005 

1035 
1115 

P l e i s t o c e n e s e r i e s 
U n c o n s o l i d a t e d g l a c i a l d r i f t 

S i lu r ian s y s t e m 
I N i a g a r a n d o l o m i t e , y e l l o w i s h g r a y 
1 A l e x a n d r i a n d o l o m i t e , w h i t i s h 

Ordov ic i an s y s t e m 
.Macuoketa s h a i e and t h i n d o l o m i t e 
Galena d o l o m i t e , y e l l o w i s h b rown 
D e c o r a h d o l o m i t e , s a n d y 
P l a t t e v i l l e d o l o m i t e , y e l l o w i s h b r o w n and g r a y 
G ienwood-S t . P e t e r s a n d s t o n e , s i l t y 

shale and c h e r t 
O n e o t a - G u n t e r d o l o m i t e , s a n d y 

C a m b r i a n s y s t e m 
T r e m p e a l e a u d o l o m i t e , y e l l o w i s h g r a y and 

b rown 75 1190 
F r a n c o n i a s a n d s t o n e , s h a l e and d o l o m i t e 105 1295 
I r o n t o n - G a l e s v i l l e s a n d s t o n e 175 1470 
Eau C l a i r e s h a l e a n d s a n d s t o n e 25 1495 

.S.-ind and g r a v e l w e l l s 

The f i r s t s t e p i n t h e p l a n n i n g of h i g h - c a p a c i t y w a t e r w e l l s i s an e-t-aluation 
o:' the v a r i o u s w a t e r - y i e l d i n g d e p o s i t s o r f o r m a t i o n s p r e s e n t . The p o s s i b i l i t y 
'''- sand and g r a v e l b e d s a b o v e s o l i d b e d r o c k a r e w o r t h e a r l y c o n s i d e r a t i o n . 
There is i n c r e a s i n g i n t e r e s t i n n o r t h e r n I l l i n o i s i n the g r o u n d w a t e r r e s o u r c e s 
•T sand and g r a v e l d e p o s i t s , b e c a u s e u n d e r g o o d g e o l o g i c c o n d i t i o n s and g o o d 
'•'•ll c o n s t r u c t i o n t h e s e d e p o s i t s -yield m o r e w a t e r t o s p e c i f i c w e l l s t han a n y 
" 'her type of a q u i f e r . O t h e r a d v a n t a g e s of s a n d a n d g r a v e l s o u r c e s a r e g e n -
'••-•'illy s h a l l o w e r w a t e r l e v e l s , c o l d e r w a t e r , a n d in s o m e p l a c e s w a t e r of b e t t e r 
--•cterial q u a l i t y . A s w a t e r - b e a r i n g sand and g r a v e l b e d s a r e s c a t t e r e d , e x -
T'loraiory t e s t d r i l l i n g i s c o m m o n l y r e q u i r e d w h i c h h a s of ten d i s c o u r a g e d t h e 

- '-velopment of s a n d a n d g r a v e l w e l l s . It i s o f t en e a s i e r to d e s i g n a d e e p r o c k 
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well and to d i s r ega rd the poss ib i l i ty of locating ve ry favorable shallow wate: 
s o u r c e s . 

Figure 2 indicates the gene ra l poss ib i l i t ies of locating promising sand a . ^ 
e rave l beds. In a r e a s where conditions a re favorable for the occurrence of "C*^ 
sand and gravel depos i t s , it is good prac t ice to t es t the glacial drift to the tm'*' 
of solid rock for the poss ib le p r e s e n c e of water -y ie ld ing ma te r i a l . Such a tett 
may find no suitable shallow wa te r source , in which case a rock well may b?' 
n e c e s s a r y . A test that shows a p romis ing sand and g rave l bed should furnisa 
b.^sic information n e c e s s a r y for designing a h igh-capac i ty screened well. T^rt 
information should include a comple te log of fo rmat ions , samples of d r i l l ciS?'^ 
tings at five-ioot i n t e r v a l s , dr i l l ing c h a r a c t e r i s t i c s , and static water level.'fg^^ 
ro t a ry equipm.ent is usea lor the tes t , data should include mud loss , mud weiglii 
s ize of m.ud pit, and use of hydrau l ic "pull-down." 

E edrock wells 

M.zny variable conditions affect the design of a good hig'n-capacity well S 5 
bedrock in no r theas t e rn I l l inois . These include (1) th i ckness , depth, a-nH p e r 9 
meabi l i ty of sands tones ; (2) depth and crevicing of do lomi tes ; (3) ability of for 
mat ions to sustain open hole without casing or l ining; (4) tendency of formatioai 
to -yield silt or sand during heavy pumping; and (5) wa te r quality and water 
p r e s s u r e potential. 

The State Geological Survey can furnish basic informat ion on the firBt'ictu' 
conditions for p rospec t ive well locat ions , although specif ic data depends on tS? 
availabil i ty of informat ion f rom p r io r dr i l l ing . Much subsurface informati 
ia available in the Geological Survey f i les . ' The State Water Survey furnisheT 
basic information on water quali ty, p r e s s u r e potential of var ious lormationaTT 
iind yields of exist ing wel l s . "^"**^^^^ 

Wells completed in dolomite d i rec t ly beneath g lac ia l drift have surface^P ' 
. cas ing seated in f i rm rock. T h e r e are s t rong poss ib i l i t i e s of bac te r ia l poU-u-
tion where h igh-capaci ty wells obtain water f rom dolomite overlain by leasjtkta 
35 feet of glacial dr i f t . '"=^^*& 

Most deep sandstone wells in n o r t h e a s t e r n I l l inois a r e cased through the^ 
Maauoketa shale into the too of the Galena dolomi te , because many of the shale 
beds of the Maquoketa format ion a re too weak to sus ta in continuously an open" 
hole . Lining a lso is de s i r ab l e in the lower 30 to 50.feet of the St, P e t e r sand
stone, par t i cu la r ly in the shale bed genera l ly found between the sandstone and 
the dolomite of the Oneota fo rmat ion . In McHenry County and -vicinity, the"Tjcr»-«' 
St. P e t e r also conta ins weak che r ty zones which r e q u i r e lining. No other ahale* 
or cher ty zones above the I ron ton-Galesv i l l e sandstone a r e sufficiently -wide-̂  
spread to requi re p lans for l in ing . 

The pumping of fine sand and silt has been a p r o b l e m in a number of deep 
sandstone wells in th is reg ion . The State Geological Survey has been callecl^-
upon frequently to identify the source of the m a t e r i a l s so that cor rec t ive i ? ^ * ' 
u re s m^ay be taken. The mos t common s o u r c e s of e a r t h mate r ia l pumped wifi' 
water a re (1) silt and clay f rom glacia l dr i f t , caused by a break in surface cwW 

***** 
or by poorly seated cas ing; (2) si l t and clay f rom open cre-vices in dolomite^:: 
which may be d i r e c t l y beneath the drift; and (3) s i l t and fine sand from the^^^^ 
P e t e r , lower F r a n c o n i a , fronton, or Galesvi l le f o r m a t i o n s . 

G R O U N : 

.\ small amc 
avoidable XT. high 
e.xcessive sand r;-
prchla.-r.s: i ; d r i 
-ihich resul ts ir. ; 
p.;rr.p at a level w 
.i.'zerr-.erit c: the 
1 liner: 3) shaotir 
w-.th too little r e e 
.-eaciiy ;rc.-r. r e c ; 
•J.1-—orm eniargerr-
crease sand nurr.r: 

-N'crtheastern 
taining sm.ail nri-,-
are obtained frorr. 
hole) wells in dole 
1.1 Grundy and Ka.-; 

^^> ' i= the s c 
:r.e bedrock iocall-
icrmaticns in this 
area t«at '-̂ eLI.s be 
tver these p - r m e a 

These sugges : 

tro-ubie -
2- Encoura 

the wei ; 
se lected 
sand pur 
water sc 
-or majc 

3. The Stat 
o: well r 
expensiv 
i ta t ion. 

-• -tj. a rocr, 
drift abo 
water sh 
c rev iced 
01 dri l lec 

= < in m o s t I 
p r o p e r t y 
water po 
weU in a 
In p a r t s i 
'o locate 
bear ing £ 



. ^ V E Y 

ale shallow watei^iit. 

o romis ing saod aad 
-_e occur rence of 
: i a l drift to the top*"-:; 
a t 'er ia l . Such a t«rt 
r ock well may b ? ^ ' 
bed should furniiH;^ 
s c r eened well. Ten 
i m p l e s of drUl S ^ 
at ic water level.^E^ 
nud l o s s , mud weighty 

-SSf-

eh-capac i ty well iâ '-
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A small amount of caving and pumping of earth ma te r i a l is probably un
avoidable in h igh-capac i ty w e l l s . However, attention to the following causes ct 
o-xcessive sand pum.ping should reduce the number and sever i ty of sand-pumoing 
- roblems: 1) dr i l l ing too s m a l l a hole in the Ironton-Galesvi l le sandstone, 
uhich resul ts in excess ive ve loc i t ies of water moving upward; 2) setting the 
3-jmp at a level where turbulence in the vicinity of the pump bowls causes en-
l^rgement of the hole . P u m p should be set opposite a f i rm dolomite or within 
J liner; 3) shooting the wa te r -y ie ld ing sandstones with too m.uch explosive and 
y,-;[h too little r e g a r d for the condition of the sandstone. Sand probably caves 
readily from, roofs of soft l edges which have been undercut by e,xt3iosives. More 
..^.-iiiorm enlargement of the bo re hole in the most permea'ole zones should de -
;..sase sand pumping. 

PLANNING DOMESTIC AND FARM WELLS 

Nor theas te rn Illinois is the m o s t favorable large region in the state for ob
taining small p r iva te water suppl ies at minimum cost . Most pr ivate supplies 
are obtained from sc reened wel ls in sand and gravel or from unscreened (open 
hole) wells in dolomite below the dr i f t . In western Kendall County, and locally 
:n Grundy and Kane count ies , p r iva te wells a re dr i l led in f i rm sandstone. 

Only in the sou thwes te rn p a r t of Grundy County a r e geologic conditions in 
the bedrock locally unsui table for sma l l dri l led wel ls . Most shallow bedrock 
icrmations in this a r e a a r e t ight shale.- It is pa r t i cu la r ly import:int in such an 
area that wells be completed in wa te r -bea r ing sand and gravel above rock ••vher-
• ver these pe rmeab le depos i t s "can be located. 

These suggestions should be helpful in planning p r iva te water supplies: 
1. Select a d r i l l e r who has const ructed wells that have proved 

t roub le - f ree for a pe r iod of y e a r s . 
2. Encourage the d r i l l e r to se t a commerc ia l well sc reen if 

the well i s to be comple ted in sand and g rave l . A p rope r ly 
selected and ins ta l l ed s c r e e n is the best guarantee against 
sand pumping. In a sand bed that is barely suitable for a 
water s o u r c e , a carefu l ly selected well s c r e e n is n e c e s s a r y 
for m a x i m u m yie ld . 

3. The State D e p a r t m e n t of Publ ic Health d i scourages the use 
of well pi ts on Grade A milk f a r m s . Such pi ts a r e undtdy 
expensive when they a r e p rope r ly const ructed for good san
itat ion. 

4. If a rock wel l is in c r e v i c e d dolomite where the glacial 
drift above the do lomi te is l e s s than about 35 feet thick, the 
water should have pe r iod ic bac t e r i a l ana ly se s . Wells in 
creviced rock a r e m o r e subject to pollution than other types 
of dr i l led wel ls b e c a u s e the re is no fil tering action. 

5. In mos t a r e a s in n o r t h e a s t e r n Il l inois, one location on a 
p roper ty is p robably a s good as another, so far as ground
water poss ib i l i t i e s a r e concerned , so it is bes t to d r i l l the 
well in a convenient p lace that has good surface d ra inage . 
In pa r t s of Grtmdy County, however , it may be n e c e s s a r y 
to locate wel l s at some d is tance from the house , if wa t e r 
bearing Scind and g r a v e l depos i t s cannot be located nearby . 

ra.iTrC*-.-*-' 
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ROLE OF THE DRILLING CONTRACTOR -i. 

1. Every d r i l l e r should provide bis cus tomer with an acc-urate log of the^f-
well at the time it is comple ted . In accordance with the Mining Laws of nUi^|j|| 
a copy o:-' the log should be sent to the State Geological Survey and to the State*^ | 
Water Survey. A good d r i l l e r ' s log includes a descr ip t ion of the formations^^ft^ 
information on the s tat ic water level and basic const ruct ion of the well (such. a« 
length and size of well s c r e e n and size of casing), and an indication of the capic. 
ity of the well. As a s e rv i ce to d r i l l e r s and p roper ty owners , log books may'"^ 
obtained by the con t r ac to r s without cha rge from the Geological Survey. Jjl 

Maintaining a pe rmanen t record of the const ruct ion of a water well is 
g rea t value to the p rope r ty owner. This record should be kept with official 
e r ty r e c o r d s and de l ivered to a new o-wner when the p rope r ty changes hands^ 
Copies of records will be available at the State Geological Survey if the driller 
p rovides them when the well is cons t ruc ted . ,-|QK 

2. It is desirable to cons t ruc t the well so that the depth to water level CTOT 

be measu red with a tape or other de-vice without remo-ving pumping equipmi 
3. The top oi the well should be const ructed to prevent stirface polluti 

f rom entering the well or seeping downward around the caaing. A good way,' 
p reven t downward seepage of surface water is to pour an envelope of cancr '^ t t^ 
around the casing to a depth of s eve ra l feet and to make sure that surface -waiaii 
d ra in away from the wel l . 

4. Dr i l l e r s should take special c a r e to obtain the maxiinuin amount 
i r o m a poor formation in a r e a s where groundwater conditions a r e unfavor 
Wherea:5 almost anyone can. obtain a sui table -yield fronn an excel lent sand 
grave l formation, it t akes a d r i l l e r •with exper ience and imaginat ion to mate 
bes t use of a sand that is slow to respond to pumping. 

5. Commerc ia l well s c r e e n s should be se lec ted by the d r i l l e r after a 
yielding bed has been pene t r a t ed and examined. The purpose of the well screen 
is not only to maintain an ooen hole and to admit wa te r to the well but alao'taea- i 
able the d r i l l e r to pull the fine por t ion of the format ion through the screen anC 
remove it from the well . Th i s is cal led well "development ," a p r o c e s s that re
qu i res that slot openings in the s c r een be carefully de t e rmined on the baaiB 3ii. 
the size of graina in the wate r -y ie ld ing bed. One objection to uaing alotted Sjlt{ 
r a t h e r than c o m m e r c i a l wel l s c reen i s that the s ize of the slot openings rarwT 
is appropr ia te for the pa r t i c i i l a r format ion . Use of slotted pipe or open-bottom 
caaing should be avoided except in v e r y coarae sand and g rave l beds where tt*, 
abil i ty of the well to yield water far exceeds the demand m a d e . 

6. The State Geological Survey f i les samples of d r i l l cut t ings received f^a 
d r i l l e r s . It is pa r t i cu l a r l y des i rab le in the case of school, indus t r i a l , and nin»' 
n ic ipal well construct ion to save samples at r e g u l a r five-foot in te rva ls for thfl 
en t i re depth of the wel l . T h e s e samples may be sent e x p r e s s col lect to the Sui' i 
vey, where they will be s tudied and p laced in the p e r m a n e n t sample l ibrary . -JJ-
format ion obtained from sample s is -vital in effective rehabi l i t a t ion of old •well*" 
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LARGE-DIAMETER WELLS 

Large -d iame te r wells that a re excavated by hand, or bet ter yet, by power 
...•cr or bucket still have their p lace . In no r theas t e rn Illinois, however, where 
,-ditions a r e genera l ly favorable for s m a l l dr i l led wells, the large well has 
.^..r iou-nd wide use . They are best adapted to a r e a s where formations are 
... and cannot yield water readi ly to a pump. Such conditions a re found locally 

- -everal p a r t s of Grundy County and in ex t reme southwestern Will and ex t reme 
• tern Kankakee count ies . 

The chief advantage of a large well (say 2 to 5 feet in d iamete r ) is that it 
.1- store la rge quant i t ies of water . S'nort, in termi t tent pumping ot a large well 
.^^s not r equ i r e immedia te re lease of water from the surrcunding formation. 
;-..._. well can refi l l slowly over a period of many hou r s . Modern po-^-er equip-
...,-:•! excavates large wells 50 to 100 feet or more in depth. Special san i ta ry 
.--.cautions should be taken with large d i a m e t e r wells (see C i rcu la r 14.^., lUi-
;...- State Depar tmen t of Public Health, Springfield). 

j i i » i « . .^ [n. j . . IJUJUIJLi. . t f i ; f 
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C i s t e r n s : Illinois Dept. Pub l i c Health C i r c . 129. 1949. 

Da ta oa the ground wa te r s of Lake County: Ill inois Water Survey C i r c . IT; 
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Dioinfection of water: I l l inois Dept. Public Health C i r c . 97, 1950. 

Geology of the Chicago region: J Harlen B r e t z , Il l inois Geol. Survey Bull. 
P a r t I, Genera l , 1939. 
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Pub l i c ground-water suppl ies in Illinois: compiled by Ross Hanson, Ulino: 
Water Survey BuU. 40, 1950. 

Rehabi l i ta t ion of sandstone wel l s : W. B. Mi l l i s , I l l inois Water Survey Cii 
1946. 

Significance of P le i s tocene deposi ts in the groundwater r e s o u r c e s of lUinc 
J, W. F o s t e r , Econ. Geol . , v. 48, no. 7, Nov. 1953. ^; 

S t ra t ig raphy and geologic s t ruc tu re of n o r t h e r n I l l inois : F . T. ThwaiteB",' 
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The a r t e s i a n waters oi n o r t h e a s t e r n I l l inois : C. B . Anderson, I l l inois Gee 
Survey Bull. 34. 1919. 

Water •wells for farm supply in centra l and e a s t e r n I l l inois: J . W. F o s t e r 
Lidia Selkregg, I l l inois G«ol. Survey C i r c . 192, 1954. 

Topographic maps a r e ava i lab le for most of the a r e a covered in this repo: 
F o r the Chicago reg ion these maps a r e on a sca le of approximate ly 21 
inches to the mi l e , and in the r ema inde r of the a r e a they a r e on a ac 
of 1 inch to the m i l e . They a re pr in ted by quadrangles and can be ob 
f rom the Illinois State Geological Survey, Urbana , I l l inois, or f rom 
United States Geological Survey, Washington 25, D. C , for 20 cents 
Index maps showing topographic map cove rage of the State a r e free. 

A r e a ! geologic maps , engraved in color on a sca le of 2 1/2 inches to the 
a r e a lso available for the Chicago reg ion . T h e s e can be obtained fr 
Illinois State Geological Survey for 15 cents each . 
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